Abstract: An assumption based on the Jarman-Bell principle suggests a positive relationship between body size and the digestive efficiency in animals, where smaller animals are less effective at digesting fibrous food due to shorter digesta passage. To examine the effect of body size within a species and explore a potential physiological background of ontogenetic diet shifts, we measured food intake, digestibility, digesta passage and gut fill in nine Japanese macaques, including three juveniles/subadult animals. Although these three showed a comparable digestive efficiency as the older animals on a low-fiber diet, they did not achieve the long retention times of adults in spite of similar levels of indigestible food intake and gut capacity. While the limited sample size would not allow generalized conclusions on ontogenetic digestive development in primates, this study suggests additional, yet unexplored effects other than food intake, digestion and gut capacity on digesta retention during ontogeny. background of ontogenetic diet shifts, we measured food intake, digestibility, digesta
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INTRODUCTION

34
The so-called Jarman-Bell principle suggests that smaller animals consume 35 higher quality foods than larger animals, because they have higher relative energetic 36 requirements (per unit body mass), and because larger animals with their higher 37 absolute requirements have to rely on abundant (and hence lower quality) foods (Gaulin 38 1979). The principle has been invoked to explain inter-specific patterns of niche 39 separation in primates, where small species tend to feed more on higher-quality but less 40 abundant foods (insects) while larger species rely on lower-quality but more abundant 41 foods (leaves) (Kay 1984; Sailer et al. 1985) , or intra-specific patterns of niche 
44
The mechanical background of the Jarman-Bell principle has been sought in a ate arthropods significantly more often than males during most of year (Boinski 1988 ).
66
Such intra-specific differences, however, were not demonstrated in gorilla (Rothman et (aD DM) and dry matter gut contents (DMC) in adult male Japanese macaques (n=4) on 76 two diets (high and low fibre, (neutral detergent fibre NDF 37.5 % and 13.6% in dry 77 matter, respectively) and two intake levels (ad libitum and restricted). Originally, we 78 had planned to have more animals, including juveniles and females, to cover a wider 79 range of body sizes. However, in parallel to the observed higher feeding selectivity in 80 the wild, the younger animals refused the high-fiber food, could only be assessed when 81 feeding ad libitum on low-fiber pellets, and were therefore excluded from the final data 82 evaluation that focused on four adult males. Nevertheless, the additional measurements 
METHODS
88
All experimental procedures, including adaptation periods, the measurement of 89 food intake, faecal collection regime, and calculation of apparent digestibility, mean 90 retention time of solute and particle markers, and dry matter gut fill, followed the 91 methods described in the previous study (Sawada et al. 2011 the previous and this study to the low-fiber diet on the ad libitum intake level only, to 102 assure comparability between the data gained during the previous study and this one.
103
All correlations were performed including and excluding the juvenile/subadult group. 
RESULTS
108
The three juvenile/subadult animals had a higher relative DMI, similar aD DM 109 and relative DMC, and shorter particle and solute MRT than adult animals (Table 1) .
110
Absolute DMI increased with BM among all animals (R=0.930, p<0.001) and adults 111 only (R=0.792, p=0.060) for the ad libitum low fibre diet. There was no significant 112 correlation between BM and aD DM (Fig. 1a) . MRT increased with BM only in the (Fig. 1c) . The two additional adult animals of this study matched the 117 pattern of indigestible intake and MRT reported in the previous study for adult 118 macaques (Fig. 1d) . The juveniles/subadult, w did not achieve the basal MRT that the 119 adult animals displayed (Fig. 1d) . was not significant for all animals (R=-0.590, p=0.095) or for adult animals only 274 (R=0.042, p=0.937). b) Relationship between BM and particle mean retention time
275
(MRT particle GIT). For LFal, the relationship of BM and MRT particle GIT was significant 276 for all animals (R=0.744, p=0.014) but not for adult animals only (R=0.205, p=0.697); 277 results were similar for MRT particle GIT for all animals (R=0.747, p=0.021) and adult 278
